Bioassay-guided fractionation of the anti-inflammation fractions of the Red Sea sponges Scalarispongia aqabaensis and Callyspongia siphonella yielded two new sterols from chloroform fractions of methanol extracts, namely scalaristerol (5α,8αdihydroxycholest-6-en-3β-ol) (1) from Scalarispongia aqabaensis, and callysterol (ergosta-5,11-dien-3β-ol) (2) from Callyspongia siphonella. Structure determination was based on extensive NMR studies and mass spectrometry. The antiinflammatory activity of compounds 1 and 2 was assessed using the rat-hind paw edema method and by study of their effect on the release of O 2 and TXB 2 from LPS-activated rat neonatal microglia.
Marine sponges have provided the largest number of new marine natural products, many of which have interesting biomedical potential [1, 2] . Sponges belonging to the class Demospongiae are known to produce the largest number of diverse secondary metabolites isolated from marine invertebrates [3] . The genus Scalarispongia is one of the more poorly investigated genera for their chemical constituents and biomedical importance. A recent study of the Mediterranean sponge S. scalaris showed the presence of a polybrominated hexahydroxanthene and other halogenated derivatives [4] . On the other hand, the members of the genus Callyspongia are well investigated and have proved to be a very rich source of polyacetylenic compounds, including polyacetylenic alcohols with cytotoxic activity [5] , antifouling polyacetylenic hydrocarbons [6] , cytotoxic polyacetylenic amides [7] , polyacetylenic sulfates [8] and cytotoxic peptides [9] .
In the present study, chromatographic separation of the anti-inflammatory fractions of two sponges resulted in the isolation and identification of two new sterols, scalaristerol (1) from Scalarispongia aqabaensis and callysterol (2) from Callyspongia siphonella. Scalaristerol (1) was obtained as a white amorphous powder with a molecular formula of C 27 H 46 O 3 , as determined by 13 C NMR spectroscopic and HRFABMS data. The molecular formula of 1 requires five degrees of unsaturation, including four rings of the steroidal nucleus, in addition to an olefinic moiety at C-6/C-7.
The 1 H NMR spectrum of 1 (Table 1) displayed resonances for 42 protons, while its 13 C NMR spectrum showed signals for 27 carbons. Interpretation of the 13 C NMR data, together with the HSQC experiment, revealed the presence of five methyl groups (CH 3 ), ten methylenes (CH 2 ), eight methines (CH) and four quaternary carbons (C). From the 1 H and 13 C NMR data, the five methyl groups can be divided into two singlets at δ 0.78 and 0.80, three doublets at δ 0.87 (J = 6.1 Hz), 0.86 (J = 6.1 Hz) and 0.86 (J = 6.1 Hz), which is in correspondence with the steroidal structure [10] . The 13 C NMR spectrum showed resonances for three oxygenated carbons at δ 66.5 (CH), 82.2 (C) and 79.4 (C). These signals could be attributed to the carbons C-3, C-5 and C-8. This assignment was supported by HMBC cross-peaks of H 2 -2/C-3, [11] . Based on this information, compound 1 was assigned as 5α,8αdihydroxy-cholest-6-en-3β-ol, which, to the best of our knowledge, is the first report of this compound as a natural product.
Callysterol (2) was obtained as a white amorphous powder with a molecular formula of C 28 H 46 O, established from 13 C NMR and HRFABMS data. The molecular formula of 2 requires six degrees of unsaturation indicating the tetra-ring system of the steroidal nucleus, together with two olefinic moieties at C-5/C-6 and C-11/C12. The 1 H NMR spectrum of 2 (Table 1) displayed resonances for 45 protons, while the 13 C NMR spectrum showed signals for 28 carbons. Interpretation of the 13 C NMR data together with the HSQC experiment revealed the presence of six methyl groups (CH 3 ), eight methylenes (CH 2 ), eleven methines (CH) and three quaternary carbons (C). From the 1 H and 13 C NMR data the six methyl groups can be divided into two singlets at δ 0.99 (H 3 -18) and 0.91 (H 3 -19), four doublets at δ 0.67 (J = 2.4 Hz, H 3 -21), assigned to H 3 -28. The signals of this side chain are comparable with previously reported data [13] . Based on the above information, compound 2 was assigned as ergosta-5,11-dien-3β-ol. Callysterol is reported here for the first time as a new natural product. 
Extraction, Isolation and Purification

Scalarispongia aqabaensis:
Freshly collected specimens (560 g, wet weight) of the sponge were frozen immediately after collection on site. The sponge was cut into small pieces and extracted with a mixture of MeOH/CH 2 Cl 2 (1:1) (3 x 2 L) at room temperature.
The combined extracts were concentrated under reduced pressure to give a viscous black residue (10.9 g). The residue was suspended in 500 mL 90% MeOH and extracted with n-hexane (3 x 400 mL). The aqueousmethanolic layer was diluted with water to 60% MeOH, then extracted with CHCl 3 (3 x 400 mL). The organic layer was concentrated under reduced pressure to yield 500 mg of brown residue. This was subjected to chromatography on a normal phase silica gel column eluting isocratically with n-hexane/CHCl 3 (7:3). The anti-inflammatory containing fraction (75 mg) was subjected to a medium pressure pre-packed silica gel column (Merck, 40/63μm) and eluted with n-hexane/ CH 2 Cl 2 (7:3) at a flow rate of 1 mL/min. Final purification on a C18 RP HPLC column using 95% MeOH in water at a flow rate of 2 mL/min afforded 50 mg of compound 1.
Callyspongia siphonella:
Freshly collected sponge materials (750 g, wet weight) were frozen immediately on site. The sponge was cut into small pieces and extracted with MeOH/CH 2 Cl 2 (1:1) (3 x 2 L) at room temperature. The combined extract was concentrated under reduced pressure to give a viscous black residue (11.5 g). This was suspended in 500 mL of 90% MeOH and extracted with n-hexane (3 x 400 mL). The aqueous-methanolic layer was diluted with water to 60% MeOH, extracted with CHCl 3 (3 x 400 mL) and the extract concentrated under reduced pressure to yield 400 mg of dark brown residue. This was subjected to chromatography on a normal phase silica gel column eluting with CHCl 3 /acetone (95:5), with increasing acetone proportions until CHCl 3 /acetone (60:40). The anti-inflammatory containing fraction (70 mg) was added to the top of a medium pressure, pre-packed, silica gel column (Merck, 40/63 μm) and eluted with CHCl 3 /acetone (95:5) at a flow rate of 1 mL/min to afford pure 2 (27 mg).
Anti-inflammatory activity of compounds 1 and 2A)
Hind paw oedema method: The anti-inflammatory activities of compounds 1 and 2 were determined using the rat hind paw edema method, as previously described [14] . The results indicated that compound 2 has a strong anti-inflammatory activity, which is close to that of cortisone, while compound 1 showed moderate antiinflammatory activity. The results are presented in Table 2 . 
B) Effect on the release of O 2 and TXB 2 :
The effect of compounds 1 and 2 on the release of superoxide anion (free radical, O 2 -) and thromboxane B2 (TBX 2 ) (lipid) from E. coli lipopolysaccharide (LPS)-activated rat neonatal brain microglia stimulated in vitro with PMA (phorbol ester) at a concentration of 0.1 μM, 1 μM and 10 μM for 70 minutes was determined, as previously described [15] .
As shown in Figure 2 , compound 1 did not appear to affect either release of superoxide anion or thromboxane B2 generation. Additionally, the figure indicates the % of LDH (lactate dehydrogenase) released by the three concentrations (0.1 μM, 1 μM and 10 μM) of 1. LDH is a well established indicator of cellular cytotoxicity for in vitro pharmacological studies. In addition, it could be concluded from the figure that compound 1 appeared to be rather non-toxic, because there was little LDH release at the concentrations of 1 tested in this assay.
On the other hand, compound 2 appears to affect the release of both superoxide anion and thromboxane B2 generation in a concentration-dependent manner ( Figure  2 ). Although the compound does not appear to be very potent, there is clearly close to 50% inhibition at approximately 10 μM. However, on a note of caution, the Figure also cellular cytotoxicity for in vitro pharmacological studies [16] . As a conclusion from the figure, there is an increase in the release of LDH at concentrations of compound 2 higher than 1 μM. Thus one cannot conclude if the inhibitory effect of 2 on both superoxide anion and thromboxane B2 is of a pharmacological or toxicological nature. 
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